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(57)Abstract 

PURPOSE: To prevent scattering of light by a feeler of a 
photosemiconductor device. 

CONSTITUTION: A photosemiconductor element 14 is loaded on the 
recessed part 13 of a case 12, a transparent feeler 16 having a 
sedim ntation property is mixed into sealing resin 15 so as to fill and seal 
th recessed part 13 and the feeler 16 is sedimented from the top of sealing 
resin 15 on the peripheral part of the photosemiconductor element 14. A 
refractive index of the transparent feeler 1 6 is made approximate to a 
refractive index of the sealing resin 15 in order to reduce scattering of light. 




// ft 43 *2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] " 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go.jp/PA1 /result/d tail/main/wAAAtJaWphDA405029663P1 .htm 



03/09/01 



1/1 x— 



* NOTICES * 

frJapan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 - This document has been translated by comput r.So th translation may not refl ct the original pr cis ly. 
2. **** shows the word which can not be translat d. 
3.1n the drawings, any words are not translat d. 



CLAIMS 
[Claim(s)] 

[Claim 1] a conductor — the optical semiconductor device characterized by to have carried the OPTO semiconductor 
d vice in the base of the crevice of the concave case where it has wiring, to have mixed the filler for mitigating the 
diff rence of a coefficient of thermal expansion with an OPTO semiconductor device to the aforementioned closure r sin in 
the optical semiconductor device by which restoration closure of the aforementioned crevice was carried out by the 
closur resin, and to make particle size of this filler into the size which sediments around an OPTO semiconductor device 
at the time of closure of a closure resin 

[Claim 2] It is the optical semiconductor device which a translucency is made to have a filler according to claim 1, and is 
characterized by approximating and setting the refractive index as the refractive index of a closure resin. 
[Claim 3] The optical semiconductor device characterized by making the difference of the refractive index of a closur 
resin, and the refractive index of a filler into less than 1% in an optical semiconductor device according to claim 2. 
[Claim 4] a conductor — the resin-seal method of the optical semiconductor device characterized by carrying an OPTO 
s miconductor device in the base of the crevice of the concave case where it has wiring, mixing in a closure resin the fill r 
which has sedimentation nature, and carrying out restoration closure of the crevice 

[Claim 5] a conductor — the resin-seal method of the optical semiconductor device characterized by carrying an OPTO 
semiconductor device in the base of the crevice of the concave case where it has wiring, mixing in a closure resin the fill r 
which a refractive index approximates with a closure resin and has sedimentation nature, and carrying out restoration 
closur of the crevice 
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DETAILED DESCRIPTION 



[D tailed Description of the Invention] 
[0001] 

[Industrial Application] About the resin seal of an optical semiconductor device, especially, this invention has little 

det rioration of the quality by the big temperature change, and it relates to the optical semiconductor device which has 

high-r liability, and its resin-seal method. 

[0002] 

[D scription of the Prior Art] The resin seal of the optical semiconductor device by casting conventionally OPTO 

s miconductor device 3 is pasted up on the base of the concave case 2 where it has wiring 1. it is shown in drawing 4 -6 — 

as — a conductor — Next, the closure resin 6 which carries out wire bond with a wire 4, connects the electrode on OPTO 

s miconductor device 3, and the electrode on a case, and does not contain a minerals filler like drawing 5 further, Or like 

drawing 6 , the closure resin 8 containing the filler 7 without sedimentation nature is poured into a case, the closure resins 

6 and 8 are hardened after that, and it is line intermediary **** about closure 

[0003] 

[Probl m(s) to be Solved by the Invention] It is related with the resin seal of the conventional OPTO semiconductor d vice 
and the following problems are ******. 

[0004] When the closure resin 6 which does not contain a (b) minerals filler is used, the problem that ablation occurs in th 
int rface of OPTO semiconductor device 3 and the closure resin 6 by the big temperature change by a solder DIP the 
solder reflow, or the heat cycle test since the difference of the coefficient of thermal expansion of an OPTO semiconductor 
device and the closure resin 6 is large is ****** Moreover, the problem that the stress accompanying the resin contraction 
at the time of hardening and the stress by the expansion difference therefore generated in a surrounding temperature 
change join OPTO semiconductor device 3, and the reliability of an optical semiconductor device falls is ******. 
[0005] (b) When the optical semiconductor device 3 is a light emitting device and the closure resin 8 is filled up with th 
mm rals filler 7, the problem that the output of the light to which the light which emitted light is therefore scattered on a 
fill r 7, and is emitted through the layer of the closure resin 8 declines is ****** like drawing 6 . The problem that the 
luminous intensity which the incident lights from the outside will be scattered about by the filler 7 on the other hand if th 
closur resin 8 is filled up with the minerals filler 7 when the optical semiconductor device 3 is a photo detector, and 
r aches a photo detector falls is * *** **. 

[0006] this invention aims at offer of the optical semiconductor device which interfacial peeling of an OPTO semiconduct r 
device and a closure resin is prevented, and reliability is raised in view of the above-mentioned technical problem and can 
pr vent dispersion of the light by the filler. 
[0007] 

[Means for Solving the Problem] In the optical semiconductor device by which OPTO semiconductor device 14 was carri d 
in the base of the crevice 13 of the concave case 12 where it has wiring 11, and restoration closure of the aforemention d 
crevice 13 was carried out by the closure resin 15 the technical-problem solution means by this invention claim 1 — like 
drawin * 1 " 3 — a conductor — The filler 16 for mitigating the difference of a coefficient of thermal expansion with OPTO 
s miconductor device 14 is mixed in the aforementioned closure resin 15, and let particle size of this filler 16 be the siz 
which sediments around OPTO semiconductor device 14 at the time of closure of the closure resin 15. 
[0008] A translucency is made to have the filler 16 according to claim 1 for the technical-problem solution means by this 
invention claim 2, and the refractive index is approximated and set as the refractive index of the closure resin 15. 
[0009] In an optical semiconductor device according to claim 2, as for the technical-problem solution means by this 
invention claim 3, the difference of the refractive index of the closure resin 1 5 and the refractive index of a filler 1 6 is made 
into less than 1%. 

[0010] | the technical-problem solution means by this invention claim 4 — a conductor — OPTO semiconductor device 14 is 
carried in the base of the crevice 13 of the concave case 12 where it has wiring 1 1, the filler 16 which has sedimentation 
nature is mixed in the closure resin 15, and restoration closure of the crevice 13 is carried out 

[001 1] | the technical-problem solution means by this invention claim 5 — a conductor — OPTO semiconductor device 14 is 
carried in the base of the crevice 13 of the concave case 12 where it has wiring 11, and a refractive index mixes in the 
closur r sin 15 the filler 16 which approximates with the closure resin 15 and has sedimentation nature, and carries out 
r storation closure of the crevice 1 3 
[0012] 

[Function] the t chnical-probl m solution means by claims 1 and 4 — s tting — a conductor — OPTO semiconductor 
device 14 is earn d in th bas of the crevic 13 of th concave case 12 wh re it has wiring 1 1, and the closure resin 15 is 
poured into th cr vie 13 of a case 12 

[0013] Under the pres nt circumstances, a filler 16 is centralized only on th p riph ry of OPTO s miconductor devic 14 
by putting in the fill r 16 which has sedim ntation natur into th closur resin 15. If it do s so, in cas the light of OPTO 
s miconductor device 14 pass s the closure r sin 15, it will s Idom be influenc d by the fill r 16, but dispersion of light will 
mitigate it. 

[0014] Moreover, in the technical-problem solution m ans by claims 2. 3. and 5, as th abov -m ntioned min rals 
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s dimentation natur fill r. wh n a r fractive index uses the thing of th transluc ncy of **1K or less of differ noes with a 
resin r fractive ind x. disp rsion by the fill r 16 f the synchrotron orbital radiation from an OPTO semiconductor d vice or 
th mod nt light from th outsid falls further, and th fall of the quantity of light of OPTO s miconductor devic 14 
.d creases. 
[0015] 

[Example] The cross section of the optical semiconductor d vice which drawing 1 shows on xample of this inv ntion th 
cross s ction in which drawing 2 is the sam and showing th state in front of the closure resin seal, and drawing 3 ar ' th 
cross s ctions showing the stat imm diat ly aft r the closure r sin pouring similarly. 

[0016] lik illustration — the optical semiconductor d vie of this example — a conductor — OPTO semiconductor d vie 
14 (Light Emitting D.od ) is carri c I in th bas of the cr vie 13ofth concave case 12 wher it has wiring 1 1. restoration 
closure of th crev.ee 13 I is cam d out by the closur resin 15, and the fill r 16 for mitigating the differ nee of a coeffici nt 

expansion with OPTO semiconductor device 14 to the aforementioned closure resin 15 is mixed 
L0017J the aforementioned concave case 12 — a conductor - in consideration of the thermal resistance at the time of th 
electroless plating as wiring 11. engineering plastics, such as polyether sulphone (PES), are used, it has the crevice 13 of 
short form or truncated-pyramid type in the center section, and injection molding is carried out to it 
L0018] the epoxy binder 21 in which GaAs and Si are used for and. as for aforementioned OPTO semiconductor device 14 
fromTu CtnC ° 0ndUCti0n ~ 3 conductor - wi "'"g 1 1 ^ pasted and wire bond is carried out with the wire 22 mad 

[0019] The thermosetting epoxy resin of a translucency is used so that the light from OPTO semiconductor device 14 may 
be irradiated outs.de, and the aforementioned closure resin 15 is filled up with potting into the crevice 13 of the 
afor mentioned case 12. 

[0020] The particle size is greatly set up with 10-40 micrometers so that an inorganic silica glass may be used and the 
afor mentioned filler 16 may sediment around OPTO semiconductor device 14 at the time of closure of the closure resin 

IhJiT v ♦ f " "?°u the d °u SUre reSi " 15 at 10 " 50 % 0f the weight And that the refractive index of this filler 16 
should mitigate dispersion of the synchrotron orbital radiation from OPTO semiconductor device 14. it approximates with 

^o less than !% * ^ ' * "* specifica "* the diffe ™°* * both refractive indexes is mad 

[0021] the optical semiconductor device of the above-mentioned composition - setting - the time of manufacture - 
first - like drawing 2 - a conductor - OPTO semiconductor device 14 is carried in the base of the crevice 13 of th 
concave case 1 2 where it has wiring 1 1 

[0022] And the closure resin 15 is poured into the crevice 13 of a case 12 

[0023] Under the present circumstances, the filler 16 is mixed in order to prevent interfacial peeling by the difference f 
«LT5fM ,2 • 7 eXpa T'T ° f ° PT0 semiconductor device 14 and the closure resin 15. Moreover, the particl 

JrLt 1 1 I * ^ UP herS - If t d ° eS SO> a ' th0Ugh the filler 1 6 is uniform| y s P read in ^e closure resin 1 5 like 

drawing 3 at the beg.nn.ng of pouring, it sediments gradually with the passage of time. And it will exist only the base of a 
crev.ee 13. and I near the c.rcumference of OPTO semiconductor device 14 like drawing 1 at the time of hardening of th 
closure resin 15. ° 

[0024] Moreover, if OPTO semiconductor device 14 is made to emit light at the time of use. the light from OPTO 
semiconductor device 14 will pass the closure resin 15, and will be irradiated outside " 

SrS.^ 8 time - Sin 5 e n the u PP er P art 15 ° f * «se 12. i.e.. the closure resin of an OPTO semiconductor device 14 top 
Snp-m am0l T f I 9 ' 5, ,t 1 cannot receive Aspersion of the light by the filler easily, and the fall of the quantity of light 
of OPTO semiconductor device 14 stops being able to generate it easily. 

[0026] Furthermore, as a sedimentation nature minerals filler, since the refractive index is using the thing of **1% or less of 

mT^? 3 re< L act 7 mde * * becomas P° ssib| e for the degree to which the light of OPTO semiconductor 
TooTvl T JZ? Z° SCatt ! red °: a fi " e [ t0 fa " fUrthen cons equently to decrease the fall of the quantity of light 
bet. ?.5d2S the I" ' T ° f ^ b T g lim J ted u t0 thS abova - ma "^ned example and many corrections fnd chang 
rnno i above-mentioned example within the limits of this invention is natural 

L0028] For example, although Light Emitting Diode was used as OPTO semiconductor device 14 in the above-mentioned 
[0029] ' ,S ° emitting device or another photo detector. 

[Effect of the Invention] dispersion of a light according to a filler since particle size of the filler mixed in a closure resin is 

N fir" seZ 8 , ^otT*™ ' 4 3 P3SSage C ' ear from the abova explanation and an upper resin has 

[a filler sed.ments around an OPTO semiconductor device and ] the little amount of fillers - a receptacle - ** - ** 

rnn^nl c 6, 11 * ^ generate the fal1 of the quantity of light of an OPTO semiconductor device. 

L0030] S.nce the refractive index of a translucency filler is approximated and set as the refractive index of a closure resin 

according to this .nvent.on claims 2. 3. and 5. when the degree to which the light of an OPTO semiconductor device is 

ha 7f°; e S ! attered on a fi,ler can fa » ^rther and can decrease the fall of the quantity of light sharply, there is the 
^fwi5si«ioic effect when. 
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DESCRIPTION OF DRAWINGS 



[Bri f Description of the Drawings] 

[fe^Drawingl is the cross section of the optical semiconductor device in which one example of this invention is 

[Drawing 2] Drawing 2 is the cross section showing the state in front of the resin seal similarly 
Drawing 3] Drawing 3 is the cross section showing the state immediately after the closure resin pouring similarly 
IDr^wjngJl Prawjng_4 is the cross section showing the state in front of the resin seal of the conventional optical 
s miconductor device. 

fnrw nfi 5 n raWin *« - S 2" Cr ° SS S6Cti0n Sh ° wing the State after closure resin e° urin * when si^'aHy not mixing a filler 
mrjwmgj] D^awrngJ ,s the cross sect.on showing the state after closure resin pouring at the time of similarly mixing a 

[Description of Notations] 

1 1 Conductor — Wiring 

12 Concave Case 

13 Cr vice 

14 OPTO Semiconductor Device 

15 Closure Resin 

16 Filler 
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